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(2) 

1 

imxm i ] i <>*it\*m.%L<oit^&im®tm%,*. & 

*r#ffl-*-« Jt»S*«»llll t ©»Sr» -»*fcf4*» 
*tf l^^/uSr, $19 iJI L-fr 5 iitiot, IS© 
K*r-fr*i-ari:*r»«4:i-«fl:*«l««rt*t6. W 
[fit** 2] BlffEl^'I'^/K^-Cffiffl^ttS^J®^ 

#ff iSS^o. lToor/sec £Ui x 20Toor/secJKT-Cfc5 CI 

tzftmt-tz i * « 2 ib*©^ w«« js« 

jfeo 

[89**4] fl»iE*^ftffllW^*s»t5Rfl?»rtE© 
«J±jg«^20Toor/secWT-Cfo5 £ i: ^©i-TSHI* 20 

[ft** 5 ] 5 1 

[00 0 1] 

fl^tfj^ffijSft (cvd) j£ x *5i^ r^Sr^m-r^ 

[0 0 0 2 J 

{fcifco <t 5 ft ffifift&S i: *i* , * 1t x '< v 9 V > 

teimmmmmte ¥<D®m#)Mm.i$.mm (pvd) <dx 

[0 0 0 3] PVDttf+»»*<0i«^tt3WJK«&SSJI 50 
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2 

f5£^(i^W#(-< V\ — CVD»iit«5Wft«5g^ 
V>„ ^(Dtztb, CVDIi-Wifil^ltLt^ PVDtr 
[0 0 0 4] »!£tt«te©aL«Lasra«i:*-5 0>tt, 

urn tits., m*n<Di.o\c¥m&$m\Bi& (mm) », 

»»-*\ 7-f-yuK»JI» Ki»©S^ *f-V®.mtzk'<0 

mam^mm (sio 2 ^si 3 N 4 ) „ *m#m (#ys 
i) , m.mm vf-vmmM# yso ^if^s-asi^^ 

SfCfc^T, PVDi tUHlt) ii*©&$fftCVD!iS*« 
[0 0 0 5] 

y) WBEtS^S:»4 3¥S»-4fgfWfiJ-a-T?Ji^:L, ^^o/s° 
^-v^+ifett*JJ:-t7 0%i"ott/jN$n-CVN5„ SA« 

[0 0 0 6] CVDt)Wfli)iV\ CVD*5i 

t> is r*: ^ * y -t? /kd =sr ^ *s ^ mm & Mmt-r 5 it 

lb<Dj}itkk LT, S§3l5rc>Si02 J ^Si3N4 Ktb^T^a* e 
©*5V^W*#BSTa20 5 (SBWb^V^^) ^BST 

r.H6*Si*0»f*f»S:t!§*«5CVDfe-CJBfiKbJ: 
[0 0 0 7] r roM)SSr*#W*0H4:ai*»f "C t> 5 'P LP 

8 nm. t*'<? vac (zzx-teffln&nmmtmzz) 



3 

ttkfcm 1 : 5<E>*— /WCJSJECVDTnOOnm <D$?Hg 
SiH 4 (V7y) t NH 3 (T^-T) £: 

« % 7? =0.9 w±^sn«®« s ^e>tt5o 

L So 4:-**** I^C^-vW-TaCls £r0 2 £ffl 
v>r#Si^OSISfls)RTa205 «rj£)Bi-5£. ©^ttffi^ 
ttu=0.20i:laafiv^i:ftotL4 5 0 r<D£5frS: 

fi««*©<sv^ttTa 2 05 BiKPRb-r, mi&<own\z. 

[0 0 0 8] 

8s*\ < £ fc 1 oam*rlB5c»te««i-a ttt 

rcVDO«|B«JgSr, «*OCVDWi:|II* 
ig^fSj £ 4: J: 5 

[0 0 0 9] -Tft tofe, 3WBW©ib*W««**«6t? 

l*lJ±<£>#JE3fijK£:> 0. lToor/sec J^Ji, 20Toor/secJWT 

<7)^J±^S £20Toor/sec£LTi: Itt ±V\ 

[0 0 10] *«WOftf»*tt*S8IIttt, 
IBW«5« * * Ai" « 1 o£> 5 VMHS^^^^l^A P k > 

[0011] 



(3) »H?9- 7 7 5 9 3 

[0012] !IE*OCVD{±»ECVDtfen, ®J£C 

7y^^t, S A tl5li:ffiaS:Wt5SS¥ffl»SBi: 

AWt577y^^iii^i:t*>5 0 s B Kmm^yy 

U (H?L£|5Sa fcA*tLfc:79 /^il^ffi 

n i ©latfcSo 

itf [0 0 13] *2^JlCHttJII(»OW»**l-ia«i"5. 

[ooi 4] »ssttan*s:s<b****3oi«Eatt. n 
t5o — mz±&&k^x <d# ifc^fcj&ic 

<HtT^fllv^E9^ct /H^SBtt* *«tKJ£"e* 

[0 0 15] *Si^^5¥R^>®M*ffitt^Si^<75*|Rco 

[0016] *&wtemm&m&mik^m&®,mm^m 

[0 0 17] *«Mtt±lE3ooSHSrlB]^ 
50 [0018] ±IB» 1 <Z)KH«-3e£E*T"t?«*-r 6 7 



5 

^i^c&^Tte, /urtttfctt, ^PfflS&AKJt^T 
CVDiiiSftot, 2^— yn*j|RJ^IRJ?^«^tt*:# < 

[0019] K2<oKHfc4fc**W^J:o"C«?p$ix 

ffi) ^ «OCVD 

o tzttnxhfgix. z><DXhz> 0 

[0020] &ti, *mw<Df&mm*s Bwrnm.^mx 

SSr^"t?v^5^fe, r<D^fflWI$M^Sl:> El 9 
US.-? # 4 v * t v ^ 9 ra Jg;£ £ z>z.ktfx%z><ox 

[0 0 2 2] 



(4) ffl¥9- 7 7 5 9 3 

e 

[0023] (mmm n n c v xmm<r>m 
i<Dmm*i ( rrt«*^iB i mmmi wtpi 

«) SrIttMi-Sfc*co|g-cfcS 0 roHfiaSBRlCSSrt 

a, B\±mmcDmm^^(D[c^m^h^mm^xh 
5 0 i ms^ji*, i m%mmAmm 1 1 

[0 0 2 4] tif?$&feiXmW-fZ>k, Sf> flRflWA 

ftj^-efcott), Rfl?»O»IHBE*±#aaEPR^20 
Torr/cyc*:»*.fcV*J: JB3pH5K«^«IE*4:#«»E* 

/KO«FBB*S*<*0, JSk»^ii»C0CVD (PR=0To 
rr/cyc) [rj£<5V>T # ftUH<D*^fc»^fc8ll*aS»C 
m^ikfrtlXteZo l\<Dtzbb, m&S-t. PR= 0. lTorr 
30 /cyc^±T-S>5r i:^SIT*fct). ^ItE^Pfi 5 HSvMit^ 

[0 0 2 5] RlCSrt^)£E^^gf^JEE/j^5tLfci:r 

[0 0 2 6] o-5^T, *ffi#«»!IWir«PSi: % 
W^ifift E R fifflra^ , ^20Torr/sec«TT'*>5 ^ t 

t 1/100 J^T. U< f^EE^^LOmTorr 
T3Pofc&Jtffi#*»IIIB3ft«l»toa. 

5^ [0027] ±cori:^ immnmAivifflb 10^1 



(5) 

t*K&*m*m<om*mwi&ztiZa eat, mm** 

[0 0 2 8] (HJfefiS|2) m2(Z*&WCVDjjm<D%i 

2<Dmmm ( ti$.mm<DWi2mm&ii t^So a™ 

Wffi^tya-fe^^CDffl^^^LT^So A, Bf4j5r 

m 2 Hli#jT*{4, 2 o<DlWMm>AMffl t 2 oroK^t^ 

A^tiS i r^>^^&^2||^0iJW!^'(S[T'foS„ 
[0 0 2 9] *i\ BlcoJ^^AfflF^fcSo 

£-KJ4, J±^±#l4Iffj»iftic&So ffi^iff&DtLiSWH- 
^J±^I±#jS*P R^20Torr/sec=Srjgx:/£V^J: 5 (-"f 

[0 0 3 0] o<3^T, |gl*ffi#«JWia^»5i:, iff 
PbI^, ^tC20Torr/sec«TT*fcSr LV\ SJfo 

»©ff*iWW*A»!IH«>**:l£;/j0>il>fc< 1 1 i/ioo 

Slb< f4J3E;fjy4U0mTorr WTt'TtfS ofc P>3? 1 
[0 0 3 1] irST-T'D-fe^/JSilfT Lfcirt, SfiCi 

X) •ClH J Fg*S§®#bTV>5^7?fc5 < , 
t4®£H^tfS#fl? U j^V^i^oTWttlLTV^^ffi 

[0 0 3 2] » 1 Jt ffi#«JHIH*s»t> 9 , fB 2 ©IW 

JtffitfcStW:, ffJti-SJK $>SVM4, 
v>S. «#[B]t <kfcKKJS3§rtwE;ft;as±#?--rs. w<E>£ 
F«aE;b±#?-iiSPRtfS20Torr/sec£/g;i&^4 50 
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s„ Rjfc#rt©ffi^a*Bf5e©ffirtfc»Lfc£:i£-c (*> 
[0033] o^v>-c, i2X^Mmici(iii, 

# Jiff & B$ <* fc * ic , r r -e t E R ttJH W«f , 
^tC20Torr/secWTt , fc-5r ir^M* LV\ KJ&S§K>1£ 

jj&mnmAMffi<om*:mt><D'ptj:< tti/ioo eat, 

MS L< tiffin lOmTorr EATdT/^o ibH 2 Jf£# 

[0 0 3 4] -LrorTirt 2o«oW^AJHffli: 2o©JE 

{4i^ffl*rHro»v^^ffM^tvSo EAT, PSHUfc-p- 

[00 3 5] /«e*5, BgW^ iotfi-CB 
SWH3"<D*f WW ?rMt5I»I V * 5 (4, 

us 2 use ftgtjg xiiffl fcit>'^2 ftmmmm m e. *j v ^ , 1 

J^T-S«±<7?BJ!^^^stS^E(-tffWb^v^4 5, Bg 
AfcTffS, ftAPIiiff^SrTft'S, fcSV^ 
[0 0 3 6] «T\ ■eroft!iro*'}feW*JS0iJ^|ft0J'rs 

eaa-f^Az-c r (a+b) j <ox o^msi-r^^t^-r 

So i-^t>*> (a + b) teBHnm$5.Ah BSrSlt&St-l^ 
B#[C jgA $ -&T . 20Torr/sec^Troii^T"l±^) ^r±# $ 
it, Blf^'C0ffi^fcSV^4^^:WB#F^T*Jff^^Srf¥ ; il:^ 
-Br, »T-^S— igroxe*»b<c5]R^I&»IBBS:*i-. 

S 0 r<D— f4SJS?SrtW^9^^S:20Torr/secJWTro* 
[0 0 3 7] rroip^lEjfeSrfflV^St. fi)cBg*-ft(0 

(mi) (4, ffiwic. r (a + b) • 

"9j1L?t#«^-So l^^t'. *R36rft«>SB 2 HlftW (El 
2) r (a) -» (b) -»• ■ • j t^-rrt 

^T*# So 

[0038] &.Tiz.mnm%.* 3 nm&L±.&m-rzm& 

[0 0 3 9] (31^3) *|gB^CVD^&CDS3ro|| 

J6W4 3 as^^* 1 e> s^si fr$Lf$. z n s tcig^ $ 

ixS„ XIE^IEjfer-^-ri:. 
(A) - (B + C) -» • • ■ 

t6l8i, B«W£CW»*EII$K«»LS|sjlrt-SI 



(6) 

[0 0 4 0] (St*«4) **WCVD*jfe©*4©* 

(A+B) -» (B + C) -» • • • 
^tSlSt, BIWi:C«»«rni*K«»L.»«-r* 

[0 0 4 1] mmm5) «^cvdjw5©* 

(A) -» (B) - (C) — • • • 

-f-5X*g<t, Bg^*¥l-?^U#^t5lSi:, C 
& $« LSMW 5 IS £ f> 4 5 „ 
[0 0 4 2] (^SSM 6 ) *^BJC VD^?Sfe<0^6 0^ 

(A) - (C) -» (B) — (C) — • • • 
-C*>3. (tl© 1 f ^/HiAg^^Wt^Lt^ 20 

T*{fc& LWSff 5 XH £ 7J> P> 5 „ 
[0 0 4 3] (§Hi60tj7) «WCVDjft©S7^ 

(A+ B + C) -» - ■ ■ 

cw»fciiWME0M&LiMJi-«iaa»&**. 

[0 0 4 4] (3U60IJ8) lft«Lfc2Stfcll3 .?<? 

tfSSifcriflWxfc, IS»tt*&«Wi:«< Jfffi*«»]ra©*r 
lt-i'^^ (Jlffl) ^W-TSJIWW 

i\ Si: r 5fc«MS 

^?qwcvD^ife(i4a®jy.Xw^cfllSJSm 

(A+B + C) -» (C + D) -» • • • 

So 

[0 0 4 5] (3HS6#J9) o£*K: s «WCVDgI» 
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•^-^Mo&fSggT'ifeSo dORJ&SSl 0©rtSPl: 
tt, £«i l «r£»L3rJ£©MtfTgK««rt- 3 ■!>••& 

io*>sv^tt«*©j)R«.|js« (a, b, c- • ■) &m 

< IglAP 13a, 13b, 13c- • • t. $if$.tf 

[0046] 16a, 16b, 16c - •• (tmllEffi^: 
«:0rJ£0>»aL 3 -lirS 

JtSSSAn'^i-^l 7a, 17b, 17c - •■ £r:fr LT 
ftroI^»AP©13a, 13b, 13c- •• 
t> g^M^'Wl 8a, 18 b, 18c • • 
• ^LtIl©X?gMMl 9 fcK«St3:ft-C^ 

[0 0 4 7] — RJC3S1 0O#«P 1 4 te, 3fe?lJt- 
ES9!Sixfc-*r^»a^/u^ r 2 0 t#«M/Vu^2 l 

0«t 5HI?La!a«+»/hS<KW-*ixT*5 5. 

*ER tt#fc20Torr/sec«Tfc* £ <t 5 £ ttT V > 

5o — *t©#«±'*/l^2 0 bBl'W7 2 1 £fflV>£1T 

Srjj S 2^Mgi2 2*»&#W*itfc^*tt» 

[0 0 4 8] 23 ttflttlBKlSSAP^^^ 17a, 17 
b, 17c •• • irRlES^-f ^-^^^^1 8 a, 18 
b, 1 8 c • • • , ftS±^/^2 0, #«BJ^/U^2 

[0 0 4 9] C V Dg^MSSra^fc t ^ 5 1\ 
iMMMtSiea, 16b, 16c 

«^t^$>5o El4te;tf*:RJS«sf (-7us<^<d£ ?\cif; 

AtlS) ©»*©«fSH!K«C**» 16a, 16b, 16 

c • • - <o— CTSr^UTv^o 2 4li^WWIL 
fcW»#^. 2 5fiiR3|sf^^2 4<30ttJP£E/?*— ^ 

\z-r%i£jjmmm, 2 6ttKft«Eftwa5s-c*>a 0 bsw 

5 0 H4^^^ttWW«««*»l-*3^*fiR**IK^ 
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[0 0 5 0] m 5 liBff^SftS^Bft^S^^IiHi 

^vjg£2§ 16a, 16b, 16c - CO— tfiJ^Tf: It 
V>S 0 2 7 flAr^H e> N 2 ft ifO^ffitift*^ U T 

— ^tc-rsjE^iIH«E«, 2 9 f*SCfi8fEfiS8ffl«. 3 0tt 
«*B««IIBt*i"*JM**»-e*)S. «»8»3 0l: 
fi^fe^*P 3 l ^b«ffli-51IR3R-^***ix'Cv^a 0 
tf>"<2 7<Z)^-y U 7^liflE*«tg2 8t*ff^li 

T*^ y 7^»AP 3 2 3 0KA9, IS 

3 o rtte»«-*-5JKf»3ll*«:* 5 
igfflP 3 3^6HJ5. ^<0'&, Htfm*L3tV*+VT1f 
0*fcttJBl©Kffi#«««l 9t*fciS* 
tl^o I5««^«16a, 16b, 16c- 

[0 0 5 1 ] B^fc^LT^fcV^ JKffc&t/BftW* 
1 6a, 16b, 16c ■ - iR 

5 0 Sfc, EJ6*3 0lcMu &Kl l Sr»^Jcfi5 Hi-r 

[0 0 5 2] (Hlfi«10) Wl, «PKVD»W 

Sco^W 4 1t, 4 1 5 iM^MT 

cfi^ ^frtS4li:ft ItEl l 5 iMr:/* 

(*>3V^i#— h) 42tf*g?Mx5 c 4io-8l:iifili 

W^«fflt-*lofc5v^r4**©W3|BHIK« (A, B, C 
■ • • ) «r3KJKft*An l 3 a, 13 b, 13c 

»^K#ai-5fcft<o#«p i 4 ^wrt^EE^^ttayi- 

SEE^W-l 5 365«*.&ixTV^« 0 **W3SK^* 2 3IJ6 
I^D (IB LTV**) "CfcO, UW 

[0 0 5 3] #*9!3£fiO» 1 XtfIB 2 Hfetfijtf) 

— tfrfcBW!-*-*. 04 iB6©irt**tW64i:*5 

[0054] ^%nisiB^imiifeMainrjfi(o4:%m am 
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# b ^ j9hmhh£M n w tt ^ « < m&vmm m 

[0 0 5 5] -tXicMW Lfc «t 5 fc, ricBlife^m 3 3HK 
Wi9l:i^ 0 (A) — (B + c) — 0 EAT* r. 

*C n SSi if*. i-C^Bfje^>«.«Tg^j|ft«p*ixfciK 
*^«t«^RlS*i l rtfc«atfbTi^5 0* 

^/</u-?2 o i:#5aM^yu^2 i am, mn<oRfcmA 

P^yi 7a, 17b, 17c ■ f*i~^<T^, 
^/^/^/l 8a, 18b, 18c- - ■ te-f^T Rfj 

xh y> , mnMn.&±& i 6 a , 1 6 1> , 1 6 c - - • 

8a, 18b, 18c - •• ^X^ft^tlffifeCD 
HitfSSF, til©S$MSf 1 9^b#Bi*tLT 

[0 0 5 6] (A) . -T EJC8S1 0rt<DJE*jS: 
a^lc*ffi**/j:3ftSfeAJIK»JII**r«A"J-«xa ( = 

iiR3»* i mrnnrn) 1 8 a 

6 C -<nm, Amm^teMumAQ 1 3 a ^&«»tK 

ffiKfcSSJESl 0K*A£:iv SiS^l O^JE^fiS 

6o Bf3e©l»ntsiSrliilLfc4:r*-C, S«8AP^ 
7 3^1:, /^^/Wl 8 a SrBBtt, 
(A) jftSHftfcSo tl^B#tc. Pp^I^fllXSt^i 

[0057] m%m\'<^ 2 1 sr^tt, rjs* 1 

*#«**"eiWW^*liIU, »rtOBE**s+^T36Sofc 
<tr^T% 2 0 

^»Sr»<#«-t-* 0 2 lSrHirt. B«r«v^-C#«* 

m tvi&nauti^-c, #«±^^2 0 ts^ii] 

5^ [0 0 5 8] »C(OW»a5 2tt3ieJHW (B + C) 
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8b, 18c£gflC, SiS§§AP^^^l 

7b, 1 7 c*mrtz>^t{c£*)m&x*%z> 0 -(Dm, 
Bmnm^kcmnmmttti^timnmAQ 1 3 b, 

KjS3§i 0<Dj£t) fiRJCSS l 0018^ BW^gg 
« (Sfcli^yr^) tCW»SI« (*fctt:*iry 

ft) -C±#U»ttS 0 BfS©l»IBts2*r«ilLfcir5 
T% 5J&SAP^i7b, i7cS:EBi:, 
/^18b, 1 8 c (B + C) *S*>toS 0 - 

[0 0 5 9] fl^XffittftffllH ©»ftMi*lJtffi 

2 0«rHl«\ ««-T5^*S:Sfi<»«i-6o 3f3£^«F 
ffl t v 2 Sr«® Lfc 4: r. *>T% 2 0 b#*m 

c\ 5 Lt«PMB?£^i 3 HlftWo l 1>M * yu#»T 

[0 0 6 0] lin ±(^§I^JiL^<7)?W£*t3 

IWtftofcb, 1Hr:/# (4fctt«SC*F) ©BflESrT 

[0061] £i±, ttm&m&m&bmctfMKmm<o 

*^CVDSt^CVDS<tt^ 
ttHEfeftlOOnm rtKU "C#fcito«JH(W*ii OWi- 
ft^Sf*) SrSMffiU t**ifcte:J:*J*Rtt* 
aH«ffitt36 s «tV^t SixTV>S«JECVDj£t *3§ 

[0 0 6 2] 1 ) fiK«a> JM* m 1 
*OTtt**Wfigl«36«<o*i||J6« (i3) irjSBfcfrS 

(omimmm mi. (a+b> — • • o sr/Bwrn 

TiCl 4 «U SJCTs =-\0°Ct^i%f$£tlTzX7 L ^ 

99.999%OAr -t^RSSKSfi F A =200cc/min 

, F b =100cc/min X&Z><> ff^lftj&JWBfl^fi £ tt t s 
! = 10sec . n&W^.Mffl<D&£ tvi=5sec T?fc5 0 

AHfift (iHr:/*m«) T g =450 &i&9£<omm 

4 jr /U-QW-i&G R =0. 2nm/cyc^ff ^^Ti0 2 IR36 5 WttJi' 

[0 0 6 3] — fcfc®^fc^*JSfiU^l^CVDjfe{C 
<fc£*fl=li. TiCl 4 <0*-r V TtfxK&WL&FA =200c 
c/min , g»?a*Tso = -10 < C, 0 2 OKSSftfi F B = 
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lOOcc/min , ^IISTg =450 ^iRflE* P = 2 To 
rrT'fco/i c 

[0 0 6 4] J^±^*«M*feW-tS*OCVD*f*li 
0 7^*i:^ibttT^-5 o 
[0 0 6 5] V£M&t*ftWJiW;kX+Ti02<Df&m*ft'i 

Se^lOOnm <E>jKff<E>B$. 3^— /UJQ£<^IRJ9^<t ; ei5nm 
7? =0. 85"Cfoo/^ 0 

[0 0 6 6] *lWCVDft^ 
[0 0 6 7] 2) /£«<Z>ft*0H2 

ffitt, a*, psg (y yvu >jr- h^/^^) jrksw 

mteWkMXtbZ> 0 
[0 0 6 8] HR«-ttAj|[|saK«>3 s TiCl4 (Ar 

r) tsmnmn.^ nh3#xx&z> 0 atm\^atMmm 
(ommmm (H3i i:«^2iMi) c (a) -> 

(B) —>••-) sWafflSttfc. MkKifflv^fc*«WC 

[0 0 6 9] JoJ:tGR=0. 3nm/cy 

c <7>«tjt5t*>55#e>nSo ©HWH^ „ =0.89 4: Aff^ 
ffi$:l±iUTV^^ 0 TiCl 4 +NH 3 J^^SrfflV^T^OC 
VDSt«^5^ BlS1*B*ii=o. 154: »v*tfa> 

^ B-efcofco l^^l. *f&mfe<Dmmmx\^ tici 4 4r 
nh 3 ^^stc^A$n^^T^+eT^i:«9^9 z.b&ft 

[00 7 0] 3 ) fiRJKtf^flsfl&J 3 

*«*4, f&mmwvmimmm m3) tmmm<omi 
mmm mi) zm&^xpbo m&Mi&'tzmxibZo 

AmnM^teAr * tltz 4 ^^?b (C 2 H 5 ) 4 
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